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CLAIMS : 

An organic polymer having a plurality of regions along 
th^ length of the polymer backbone and comprising two or more 
of trt? following: 

(is) a first region for transporting negative charge 
carrier^and having a first bandgap defined by a first LUMO 
level and ^ first HOMO level; and 

(ii) \ second region for transporting positive charge 
carriers and\having a second bandgap defined by a second LUMO 
level and a second HOMO level; and 

(iii) a th\rd region for accepting and combining positive 
and negative cha\ge carriers to generate light and having a 
third bandgap defined by a third LUMO level and a third HOMO 
level/ 

wherein each region \comprises one or more monomers and the 
quantity and arrangemefVt of the monomers in the organic polymer 
is selected so that thk first, second and third bandgaps are 
distinct from one another \n the polymer. 



An organic polymer according to any one of the preceding 
wherein the first region comprises a first monomer 



ixmsj 

compXising a substituted 
hetero^omatic group. 



or unsubstituted aromatic or 



3. An organic polymer according to claim 2, wherein the first 
monomer comprises a substituted or unsxibstituted fluorene group. 

4. An organic polymer according to claim 3, wherein the first 
monomer comprises a 2,7- linked dialkyl fluorene group. 



5 . An organic polymer according to claim 4 , wherein the 2 , 7- 
linked dialkyl fluorene group is a 9,9 dioctyl fluorene group. 
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An organic polymer according to any one of claims 1 to 5, 
wh^ein the second region comprises a second monomer comprising 
a sub^ituted or unsubstituted aromatic or heteroaromatic group, 

7. An organic polymer according to claim 6, wherein the second 
monomer comprises a triarylamine unit having the general formula 
-£ AraN } wherein each Ar is the same or different and comprises a 
substituted or unsubstituted aromatic or heteroaromatic group. 

An organic polymer according to claim 6 or 7, wherein at 
lekst one Ar comprises a substituted or unsubstituted phenyl 
grouj 

9. Ai\ organic polymer according to claim 7 or 8/ wherein at 
least onW Ar comprises a substituted or unsubstituted aromatic 
or heteroaromatic side group that is pendent to the polymer 
backbone . 

10. An organic polymer according to claim 9, wherein the side 
group comprises a substituted or unsubstituted aryl group. 

11. An organic polymer according to claim 10, wherein the side 
group comprises an unsubstituted phenyl or a monosubstituted or 
3, 5-disubstituted phenyl group. 

An organic polymer according to any one of claims 9 to 11 
wh^ein the side group has a substituent group comprising a 
substll:uted or unsubstituted alkyl, perf luoroalkyl, alkylaryl, 
arylalkW., heteroaryl, aryl, alkoxy, thioalkyl or cyano group- 
13. An okganic polymer according to any one of claims 7 to 12, 
wherein the\t:riarylamine unit comprises a group having a formula 
as shown in arW one of Formulas I, II, or III: 
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(I) 




(III) 



where X and Y are the \ame or different and are substituent 
groups . 

14. An organic polymer according to claim 13, wherein the 
triarylamine unit comprises a group having a formula as shown in 
any one of Formulas IV, V or VI : 



(IV) 





B 





0-rO-r<-> 



(VI) 



A D 
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wherein A, B, C and D are the same or different and are 
substituent groups. 

i\. An organic polymer according to claim 13 or 14, wherein one 
or fhore of X, Y, A, B, C and D is independently selected from 
the g^up consisting of hydrogen, alkyl, aryl, perf luoroalkyl, 
thioalky\ cyano, alkoxy, heteroaryl, alkylaryl, and arylalkyl 
groups . 

16. An organic polymer according to claim 15, wherein one or 
more of X, Y, A, B, C and D is independently selected from the 
group consisting of an unsubstituted, isobutyl group, an n- 
alkyl, an n-alkoxy or a trif luoromethyl group. 

An organic polymer according to claim 15 or 16, wherein X 
andN. or A, B, C and D are the same. 

18. An o^nic polymer according to any one of the preceding 
claims, wherHn the third region comprises a third monomer 
comprising a N^ibstituted or unsubstituted aromatic or 
heteroaromatic groupV 

19. An organic polymer according to claim 18, wherein the third 
monomer comprises a group H which is an aromatic or 
heteroaromatic diazine group fused to a benzene or thiophene 
group . 

20. An organic polymer according to claim 19, wherein the third 
monomer comprises a group having a formula as shown in Formula 
IX: 



-(-Ari-H-)- 



(IX) 
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wherein Ari is a substituted or unsubstituted aromatic or 
heteroaromatic group. 

21. An organic polymer according to claim 20, wherein the third 
monomer comprises a group having a formula as shown in Formula 
X: 



-^Ari— H-Ar2-^ 



(X) 



wherein Ara is a substituted or unsubstituted aromatic or 
heteroaromatic group and An is as defined in claim 20. 

An organic polymer according to claim 20 or 21, wherein An 
o^Arz independently comprises a substituted or unsubstituted, 
fused or unfused benzene, thiophene, furan, quinoxaline, 
biphenVl or fluorene group. 

23. An o^anic polymer according to any one of claims 19 to 22 
wherein theVthird monomer comprises a group having a formula as 

shown in Foriciiila VIII : 



N N 



(VIII) 



wherein x' is RC=CR or S and^ Ri and Ra are the same or different 
and are each a substituent gr\up. 

24. An organic polymer accordingVo any one of claims 19 or 22, 
wherein the third monomer comprises\a group having a formula as 
shown in Formula XI : 
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,R4 



(XI) 



Wherein R3 and ^ are the same or different and are each 
independently a subs-^ituent group - 

25. An organic polymer\ccording to claim 23 or 24, wherein 
one or more of Ri , R2 , R3 R4 is each independently selected 
from hydrogen, alkyl, aryl, \erf luoroalkyl, thioalJcyl, cyano, 
alkoxy, heteroaryl, alkylaryl, a^ylalkyl, pyridine or furan. 

26. An organic polymer according to claim 25, wherein Ri and R2 
or R3 and R* are the same and are each a phenyl group. 

2tV An organic polymer according to any one of claims 23, 25 or 
'26, i>t^rein the third monomer comprises a group having a formula 
as shown\in any one of Formulas XIII to XVII: 




(XVI) 



wo 00/55927 



- 45 



PCT/GBOO/00911 



28. An organic polymer according to any one "of claims 23 to 26, 
wherein the third monomer comprises a group having a formula as 
shown in any onV of Formulas XVIII to XXVI: 

/ V V (XVIII) 




(XVII) 



(XX) 



(XXII) 
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(XXV) 



(XXVI) 



29. An organic polymer according to claim 18, wherein the third 
monomer comprises a triarylamine unit. 

30. An organic polymer according to claim 29, wherein the third 
monomer comprises a group having the formula 
£(-Ar2N-)-Ar-(-NAr2-)3-, wherein each Ar is the same or different 
and comprises a substituted or unsubstituted aromatic or 
heteroaromatic group. 

31. An organic polymer according to claim 30, wherein at least 
one Ar comprises a substituted or unsubstituted aryl group. 



32. An organic polymer according to claim 31, wherein the at 
least one Ar comprises an unsubstituted phenyl group. 
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An organic polymer according to any one of claims 30 to 32, 
whe^in at least one Ar comprises a substituted or unsubstituted 
aroma^i^ or heteroaromatic side group that is pendent to the 
polymer bcK^kbone. 

34. An organic polymer according to claim 33, wherein the side 
group comprises fused or unfused benzene, thiophene, furan, 
quinoxaline, biphenyl or fluorene group. 

35. An organic polymer according to claim 34, wherein the side 
group comprises a monosubstituted phenyl group. 



where 
hydrogen 
per 



An organic polymer according to any one of claims 33 to 35, 
the side group has a substituent group comprising 
a substituted or unsubstituted alkyl, 
1, alkylaryl, arylalkyl, heteroaryl, aryl, alkoxy. 



or 



:f luoroall 



thioalkyl or c>^o group. 

37. An organic polyhier according to claim 35 or 36, wherein the 
triarylamine unit compK^es a group having a formula as shown in 
Formula IV 




(IV) 



wherein A and B are the same or different andX^e substituent 
groups . \. 



wo 00/55927 



PCT/GBOO/00911 



•- 48 - 



38. An organic polymer according to claim 37, wherein the third 
monomer comprises a group having a formula as shown in Formula 
XXVII: 



(XXVII) 





An organic polymer according to any one of claims 1 to 38, 
whe^in the first region additionally comprises a fourth monomer 
comprising a further substituted or unsubstituted aromatic or 
heteroar^smatic group. 

40. An organic polymer according to claim 39 wherein the 
further substituted or unsubstituted aromatic or heteroaromatic 
group comprises a group as shown in formula XI wherein R3 and R4 
are both hydrogen. 

1. An organic polymer according to any one of claims 6 to 40, 
^rein the second region additionally comprises a fifth monomer 
coi^^sing a further second monomer as defined in any one of 
claims\6 to 17, which is different from the second monomer. 
42. An b^rganic polymer according to any one of the preceding 

claims, con^ising: 

(i) a\ first region for transporting negative charge 
carriers and haying a first bandgap defined by a first LOMO 
level and a first\HOMO level; 
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/^(^ \v \ii) a second region for transporting positive charge 
(/^^ <2^rrie^ and having a second bandgap defined by a second LUMO 
level ank a second HOMO level; and 

(iii) \ third region for accepting and combining positive 
and negativeXcharge carriers to generate light and having a 
third bandgap defined by a third LUMO level and a third HOMO 
level/ 

wherein each region, comprises one or more monomers and the 
quantity and arrangemes^l: of the monomers in the organic polymer 
is selected so that thev first, second and third bandgaps are 
distinct from one another irKthe polymer, 

43, An organic polymer according to claim 42, wherein the third 
region is capa^le^f generating light with a wavelength in the 
range 600 nm to^700 nm 



An organic polymer according to claim 42 or 43 having a 
ila as shown in Formula XXVIII: 





XXVIII 



wherein w + x + y+ z = l, OV^ x + y + z ^ 0 . 5 and n ^ z . 

. yj 1 45. An\prganic polymer according to claim 42, wherein the third 
^'^ryfeWonomer \s capa^e of generating light having a wavelength in 
^ the range >B0O nm-to 600 nm 
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An organic polymer accprding to claim 42 or 45, having a 
aula as shown in Formula XXIX: 




wherein w+x+y=l, wkO.5, 0^x+y^0.5andn^2 



j48. a\ organic polyfniet^according to claim 42, wherein the 
^^^Vhird m^omer is ^apabl^f generating light having a wavelength 




in the ranae 400 nm to 500 nm. 
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49. 7^ organic polymer according to claim 51, having a formula 
as shown in Formula XXXI : 




CsHii C8Hx7 





(XXXI) 



wherein 



^ + x + y=lf w^O.5, 0:Sx + y^0.5 and n ^ 2 , 



50. ^An organic polymer according to any one claims 1 to 41, 
comprisiha: 

(i) first region for transporting negative charge 
carriers and living a first bandgap defined by a first LOMO 
level and a first^SWHO level; and 

(ii) a secondNsregion for transporting positive charge 
carriers and having a s^nd bandgap defined by *a second LUMO 
level and a second HOMO leveSss; and 

wherein each region comprises^^sQr 
quantity and arrangement of the 
polymer is selected so that the first ariA^cond bandgaps are 
distinct from one another in the polymer. ^^^...^^^^ 



or more monomers and the 
jmers within the organic 



51. An organic polymer according to claim 50, having a formula 
as shown in Formula XXXII or XXXIII: 
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wherein w + x + v=l, 0.5, 0 ^ x + v ^ 0 . 5 and n i 2 . 



53. An organic polymer according to claim 50, having a formula 
as shown in Formula XXXV: 
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CgHi? C8Hi7 





(XXXV) 




wherein w +x+2=l, w ^ 0.5, 0^ x + z < 0.5 and n ^ 2. 



An organic polymer according to any one of claims 50 to 53, 
whi'bh is blended with a light emissive material. 



55. AnNorganic polymer according to any one of claims 1 to 41, 
comprisinc 

(i) X; first region for transporting negative charge 
carriers and \aving a first bandgap defined by a first LUMO 
level and a first\HOMO level; and 

(ii) a third\region for accepting and combining positive 
and negative chargeXcarriers to generate light and having a 
third bandgap defined by a third LUMO level and a third HOMO 
level, 

wherein each region compriV^s one or more monomers and the 
quantity and arrangement of th^ monomers in the organic polymer 
is selected so that the first ata^ third bandgaps are distinct 
from one another in the polymer. 

;. An organic polymer according to claim 65, having a formula 
ak shown in Formula XXXVI: 




(XXXVI) 




• 
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An organic polymer according to claim 55 or 56, which is 
bl^kJed with a hole transporting material. 

58. An organic polymer according to claim 57, wherein the hole 
transporting material comprises a poly-triarylamine . 

An organic polymer according to any one of claims 1 to 41, 
coi^rising: 

(i) a second region for transporting positive charge 
carriers and having a second bandgap defined by a second LUMO 
level and a second HOMO level; and 

(ii) \ a third region for accepting and combining positive 
and negative charge carriers to generate light and having a 
third bandga\ defined by a third LUMO level and a third HOMO 
level, 

wherein each re^on comprises one or more monomers and the 
quantity and arrangement of the monomers in the organic polymer 
is sjelected so thatVhe second and third bandgaps are distinct 
from one another in thesoolymer . 

60, An organic polymer according to claim 59, having a formula 
as shown in Formula XXXVII: 




# 
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wherein x+y=l, x^O.5 and y ^ 0.5 and n ^ 2 
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An organic polymer according to claim 59 or 60 which is 
blended'Nwith an electron transporting material. 



62. An organic polymer according to claim 61, wherein the 
electron transporting material comprises poly-fluorene. 



Use of a polymer according to any of the preceding claims 
optical device. 



64. Us^ according to claim 63, wherein the optical device 
comprisesNan electroluminescent device. 



65- An electroluminescent device comprising an anode layer, a 
cathode layer a^nd a layer of a polymer according to any one of 
claims 1 to 62 sxtuated between the anode layer and the cathode 
layer . 




